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FIRE EXTINGUISHMENT WITH 
CARBON DIOXIDE 


Tests with carbon dioxide as an ex- 
tinguishing medium for fires in build- 
ing contents were recently conducted in 
Washington under the auspices of the 
Federal Fire Council in a building due 
to be razed on the site of the proposed 
building for the Social Security Board. 
A report of these tests, including also 
results of three tests previously con- 
ducted in a building at the National 
Bureau of Standards, will soon be re- 
leased. The main object of the tests 
was to determine the extent to which 
fire extinguishment with carbon diox- 
ide is feasible as applied by a fire bri- 
gade responding to an alarm. It is ap- 
parent that a large part of the damage 
inevitably caused by water could thus 
be avoided, which is important where 
valuable contents are involved. 


Radium-exposure meter designed as protec- 
tive device. 
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pitch inaugurated. 
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ems. 
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The gas was released from the liquid 
state at a temperature in the tank near 
0° F in the case of the recent tests, and 
at ordinary atmospheric temperatures 
in the previous tests. At the lower 
temperature the pressure in the con- 
tainer is less than one-third of what 
obtains for temperatures near 70° F, 
and the volume for a given weight is 


also less. This makes it possible to use 
lighter containers, although necessi- 
tating refrigeration. If discharged 


from the liquid state at initial tem- 
perature within the range indicated 
above with no loss or addition of heat, 
from 509 to 70 percent is released as 
gas and the rest as snow or ice. How- 
ever, because of rapid absorption of 
heat by the fine particles, under most 
conditions only a minor amount of the 
solid is left after a few minutes. 

The extinguishment is effected by re- 
placing in part the oxygen of the air 
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with inert gas. Thus, fires in alcohol, 
gasoline, and kerosene will be extin- 
guished if the oxygen content of the 
air is reduced from the normal 21 per- 
cent to 15 percent. To extinguish fire 
in wood, paper, cotton, and similar ma- 
terials after it has progressed for 
some time requires a proportionately 
greater amount of the gas to reduce 
the oxygen content of the air to the 
range 8 to 10 percent. This concentra- 
tion of the gas must be maintained for 
some time to enable it to penetrate into 
the burning mass and to allow for cool- 
ing to temperatures at which reignition 
will not take place. 

Some tests were designed to simulate 
prompt application of the gas by auto- 
matie means actuated by automatic fire 
detectors or similar devices. Others 
simulated delayed application of the 
gas, such as would obtain where the 
fire must be discovered and an alarm 
sent to a public or private fire brigade, 
which would apply the gas with port- 
able or motor-driven equipments. It 
was found in tests made with prompt 
application of the gas that a much 
smaller concentration was needed than 
for delayed application. Thus, in the 
case of a fire burning vigorously in 
wood and paper, where the gas was dis- 
charged within 4 min after the start of 
a fire, complete extinguishment was 
effected by the gas in amount equal 
to 1 lb per 17 cu ft of room volume. 
This corresponds to a carbon dioxide 
concentration of about 40 percent and 
an oxygen concentration of about 12%4 
percent. Where similar fires were al- 
lowed to progress from 12 to 15 min, 
gas concentrations in the range 55 to 
65 percent were needed to effect com- 
plete extinguishment. This  corre- 
sponds to an oxygen concentration of 
914 to 714 percent. Where the fires 
were allowed to burn for 45 min to 1 
hr, although all flaming and visible 
glow could be extinguished with such 
gas concentrations, the glow farther 
from the surface had to be extinguished 
with additional applications of the gas 
or with relatively small quantities of 
water. 

The tests were conducted within 
rooms having floor areas from 200 to 
5,000 sq ft and having volumes in the 
range 3,000 to 87,000 cu ft. It was 
found that the size of the room had 
little effect on the proportionate 
amounts of extinguishing medium re- 
quired. The governing condition ap- 
peared to be the amount applied per 
unit of room volume, which would de- 
termine the resulting carbon dioxide 
and oxygen concentrations. 
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Up to 5,500 lb of gas was applied in 
a single test. No difficulty was experi- 
enced in obstruction of the gas outlets 
due to ice formation, this condition 
having been overcome with the equip- 
ment and methods employed. 


UNITED STATES ANTARCTIC 
EXPEDITION 


The United States Antarctic Hxpe- 
dition, which is scheduled to leave early 
in November, has need for many special 
kinds of devices and scientific ap- 
paratus to secure the information 
which is desired. The various govern- 
mental agencies have been requested to 
cooperate with the members of the 
Expedition to insure the accomplish- 
ment of the objectives. Because of the 
unusual conditions under which the 
scientific work must be done, special 
apparatus had to be designed for much 
of this work. 

The National Bureau of Standards is 
supplying the equipment and apparatus 
for determining the temperature and 
density of the snow and ice at various 
depths. It is planned to install ther- 
mometers in the snow at the surface 
and at various depths down to 160 ft to 
determine not only the temperature at 
the various depths but also how these 
temperatures are influenced by the air 
temperatures during the different sea- 
sons. In addition, measurements will 
be carried out at different stations 
to determine the influence of the 
local topography on the subsurface 
temperatures. 

This Bureau is supplying 42 electric 
resistance thermometers and 2 wheat- 
stone bridges with accessories, such as 
switches, extra galvanometers, etc. 
The | instruments will be graduated 
from -+10° to —70° C (-+50° to 
—94° F). The thermometers will be 
located in holes about 2 inches in 
diameter. Especially designed drills 
for making the holes are being con- 
structed in the Bureau’s instruments 
shops. Hlectric heating devices are 
also being provided to melt holes into 
the snow or ice, in case it is not pos- 
sible to drill the holes to the full depth 
with the limited manpower available. 

Apparatus and materials for deter- 
mining the density of snow and ice, and 
for determining the amount of com- 
municating air spaces consist of the 
following: Balances; sampling devices 
for obtaining representative samples 
of snow; triethylbenzene to be used 
for filling the communicating air spaces 
in the density Samples; and a number 
of density standards for determining 
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the density of the various liquids, such 
as triethylbenzene, kerosene, _ ete., 
which will be used in determining the 
density of the snow. 

Because it is difficult to estimate the 
accuracy which will be obtained with 
the apparatus at the extreme tempera- 
tures at which it will be used, numer- 
ous Standards, such as resistance coils, 
freezing-point samples, masses, ete., are 
being provided for the purpose of test- 
ing and calibrating the apparatus 
under the conditions encountered in 
the Antarctic. 


ROLE OF HYDRAULIC LABORA- 
TORIES IN GEOPHYSICAL RE- 
SEARCH 


In connection with the meetings of 
the International Union of Geodesy 
and Geophysics in Washington during 
the first 2 weeks of September, a round- 
table discussion on the subject, “The 
Role of Hydraulic Laboratories in Geo- 
physical Research,” was held at the 
Bureau on the afternoon of September 
13. The International Associations of 
Hydrology, Meteorology, and Oceanog- 
raphy participated. 

Papers and discussions were pre- 
sented on the following subjects: Den- 
sity currents; wind waves on water; 
ocean waves; roll waves in steep chan- 
nels; tides and seiches; flood waves; 
velocity distribution in open channels; 
infiltration and run-off; ground water; 
permeability and specific yield; wind 
erosion; soil erosion; stream and val- 
ley erosion and deposition; silting of 
reservoirs; formation of sand ripples 
by water; transportation of bed load 
by streams; transportation of sus- 
pended load by streams; settling veloc- 
ities and orientation of particles; shore 
line processes; meteorological phenom- 
ena; and instruments and methods of 
measurement. The papers presented 
will be published by the Association 
Internationale d’Hydrologie —Scien- 
tifique. A few preprints of these pa- 
pers are available for distribution. 


SYMPOSIUM ON RHEOLOGY 


On Friday morning, October 13, from 
10 a.m. tol p. m, a “Symposium on 
Rheology in Science and Industry” will 
be held under the auspices of the So- 
ciety of Rheology, which is meeting at 
the Bureau October 13 and 14. Papers 
on plasticity and flow covering the 
following subjects will be presented 
for discussion: Rubber; paint and var- 
nish; glass; geophysics; soil mechan- 
ics; clay products and masonry mor- 
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tar; plastics and organic fibers; dental 
materials; concrete; medicine and bi- 
ology; and metals. 

Registration will open at 9 a. m. on 
Friday. Opportunity will be given for 
further discussion of the papers at the 
Saturday meeting, which opens at 9: 30 
a.m. ‘The meetings are open to inter- 
ested persons who may wish to attend. 


SPECIFICATION FOR HYDROCOL- 
LOIDAL IMPRESSION MATE- 
RIALS FOR USE IN DENTISTRY 


For years dentists have used mate- 
rials of various types for obtaining ac- 
curate impressions of the teeth and ad- 
jacent tissues. These materials, such 
as plaster of paris or wax and resin- 
ous compounds, were introduced into 
the mouth in a plastic unset state from 
which they set to a hard, rigid mass 
about the teeth. A serious cbjection to 
such materials was that they could 
not be withdrawn in one piece because 
of undercuts in the anatomy of the 
teeth. Within the last 10 years there 
has been perfected another type of im- 
pression compound, the base of which 
is the complex carbohydrate, agar-agar. 
These compounds are Sufficiently elastic 
to permit withdrawal from undercut 
surfaces without seriously distorting 
the impression. 

The use of these materials became so 
widespread that the Research Commis- 
sion of the American Dental Associa- 
tion asked the Bureau and Associa- 
tion’s Fellowship to investigate them 
with the thought in mind of preparing 
a specification. 

A report of this investigation, which 
will appear in an early number of the 
Journal of the American Dental As- 
sociation, presents data on the water 
content, mechanical properties in com- 
pression and in tension, and on the 
temperature of gel formation of eight 
commercial and one laboratory product. 
The accuracy with which the materials 
will reproduce a complicated model 
with and without undercut surfaces is 
remarkable. 

Expert clinical opinions of the ma- 
terials were obtained from a commit- 
tee of practicing dentists who tested 
and rated the products, the identity of 
which was unknown to them. The 
clinicians rated the materials in ap- 
proximately the same order as did the 
laboratory investigators. Procedures 
for obtaining optimum clinical results 
with the materials are outlined. 

The specification for these materials, 
which was prepared at the Bureau, 
was adopted by the American Dental 
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Association in July 1989 as its official 
standard and is included in the above- 
mentioned report. It contains require- 
ments for plasticity, mold growth, tem- 
perature of gel formation, and for 
properties in compression (strain be- 


tween specified stresses, set and 

strength). 

ELECTROPHORETIC STUDIES OF 
WOOL 


The confusion concerning the loca- 
tion of the isoelectric point of wool and 
its significance in wool processing has 
arisen from the assumption that the 
isoionic and isoelectric points are the 
same. Wool is in its isoelectric state 
when the sum of the positive and 
negative charges at its surface over a 
time average is equal to zero. On the 
other hand, the isoionic point is the 
point at which the acid and basic 
groups of wool combine equally and 
only with hydroxyl or hydrogen ions. 
These two points may be far apart. 

By means of the electrophoretic tech- 
nique, which provides an excellent tool 
for studying the electric state of pro- 
tein surfaces, the isoelectric point of 
the surface of cortical cells and scales 
of wool was found to be 4.5. The re- 
sults of this work are described in an 
article by Arnold M. Sookne and Milton 
Harris in the October Journal of Re- 
search (RP1245). When the fibers 
were ground, a value of 4.2 was ob- 
tained. Whether this lower value has 
resulted from the degradation of the 
wool in grinding or is the value for the 
intracellular material cannot be stated 
at this time. 

The practical significance of the iso- 
electric and isoionic points is discussed. 
The former is related to processes such 
as scouring, finishing, and dyeing with 
colloidal dyes, whereas the latter is re- 
lated to dyeing with soluble dyes, felt- 
ing, removal of ash constituents, and 
to the wet tensile strength of the 
fibers. 


COMMERCIAL STANDARD FOR 
WOVEN DRESS FABRICS 


Laboratory tests on dress fabrics are 
being used to an increasing extent, both 
before purchase by garment manufac- 
turers and retailers, and after com- 
plaints by users. This increase may be 
credited largely to purchasers who, hav- 
ing experienced difficulties with dress 
fabrics, such as fading, shrinking, 
stretching, and yarn slippage at the 
seams, brought these defects to the at- 
tention of the retailers. 

So important had this matter of fab- 
ric testing become by 1934, and so varied 
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were the methods developed by com- 
mercial testing laboratories, that the 
National Retail Dry Goods Association 
requested the cooperation of the Bureau 
in the establishment of a commercial 
standard to unify the methods of test- 
ing and of reporting the results. The 
standard originally drafted by a com- 
mittee of testing laboratory representa- 
tives, and later adjusted and approved 
by industry, has been in effect since 
April 15, 19386. 

A revision of the standard, known as 
Woven Dress Fabrics—Testing and Re- 
porting (Second Edition), Commercial 
Standard CS59-89, has just been re- 
leased by the Bureau. It became effec- 
tive on June 24, 1939. 

The standard provides nationally 
recognized methods of testing and of re- 
porting the results of tests on woven 
dress fabrics to determine breaking 
strength under atmospheric and wet 
conditions; color fastness to crocking 
(rubbing), cleaning (dry and wet), 
laundering, light, perspiration, and 
pressing (dry and wet); shrinkage in 
cleaning (dry and wet) and in launder- 
ing; and resistance to yarn slippage 
(resistance to pulling out of seams at 
points of stress). The methods apply 
to fabrics comprised of cotton, linen, 
wool, silk, rayon, and other synthetic 
fibers and mixtures thereof. 

The standard provides for four de- 
grees of fastness to light; three of 
fastness to crocking; three of fastness 
to laundering for cotton or linen fab- 
rics; one of fastness to laundering of 
fabrics composed of silk, rayon, and 
other synthetic fibers; and one of fast- 
ness to laundering of wool fabrics; all 
based on standard dyeings approved by 
the American Association of Textile 
Chemists and Colorists. 

With the information provided by 
these tests, it will be easy to determine 
whether a new fabric is or is not suit- 
able for a given use. 

The pamphlet includes a brief history 
of the project, a list of official acceptors, 
and the membership of the standing 
committee. Copies are obtainable from 
the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at 5 cents each. 


NEW CIRCULAR ON WASHING, 
CLEANING, AND POLISHING 
MATERIALS 


To answer many inquiries from the 
public, the Bureau has issued numer- 
ous circulars on special topics. One of 
these was Circular C383, Washing, 
Cleaning, and Polishing Materials, is- 
sued in 1930, and covering topics not 
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discussed in an earlier publication, Cir- 
cular C62, on soap. During the past § 
years noteworthy advances have been 
made in the detergent field, including 
the introduction of new products on a 
commercial scale. For this reason a 
new publication, Circular C424, was 
prepared by F. W. Smither and has 
just been released. It is a thoroughly 
revised edition of C383, designed to 
give information in a concise and pop- 
ular form. 

The paper discusses the use of water 
in laundering, pointing out the effects 
of impurities in the water and means 
for their removal. A description of 
the general composition of soap, soap- 
manufacturing processes, and the com- 
mon varieties of soap products, is fol- 
lowed by brief discussions of alkaline 
cleansers (including drain or waste- 
pipe cleaners), the new scapless de- 
tergents, special phosphates, sulfo- 
nated oils, bleaches, laundry sours, 
bluings, and starch. Discussions are 
also included on dry cleaning, dry- 
cleaning solvents and soaps, stain re- 
moval, finishing of cleaned garments, 
reclamation of dry-cleaning solvent, 
elimination of static electricity in dry- 
cleaning plants, and carpet and up- 
holstery cleaners. Sections are de- 
voted to automobile and furniture pol- 
ishes, metal polish, floor wax and pol- 
ish, glass polish and cleaner, stove 
polish, shoe polish, polishing cloths, 
dust cloths, sweeping compounds, floor 
oils, and wallpaper cleaner. A list of 
the Government specifications for the 
products covered, numerous literature 
references, and suggested formulas for 
some items are included. 

Copies of C424 are obtainable from 
the Superintendent of Documents, 
Government Printing Office, Washing- 
ton, D. C., at 15 cents each. 


COMMERCIAL STANDARD FOR 
SOLID HARDWOOD WALL PAN- 
ELING 


Commercial Standard CS74—39, Solid 
Hardwood Wall Paneling, which be- 
came effective May 20, 1939, printed 
copies of which have just been released, 
is a minimum specification formulated 
by the industry with the cooperation 
of the National Bureau of Standards. 

For many years hardwood wall pan- 
eling has been recognized as one of the 
most durable and decorative materials 
for interior wall finish. It has, how- 
ever, been manufactured only on order 
to special dimensions and designs, at a 
price that very few purchasers could 
afford. It is believed that standard- 
ization of classifications and dimensions 
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will permit the making of hardwood 
paneling in quantities for stock in dis- 
tributing yards and will bring the price 
within the range of medium- or aver- 
age-priced dwellings and other build- 
ings. 

The above standard was established 
to provide a common basis for the 
manufacture, distribution, and use of 
hardwood wall paneling, and harmon- 
izing companion trim and molding; to 
simplify the procurement of standard 
sizes and patterns for the benefit of all 
concerned; and to make possible the 
interchange of products from various 
producing units and regions. The de- 
Signs are such as to give a choice of 
12 distinct installation effects, with 
many variations, thus broadening the 
field of application for solid hardwood 
wall paneling. 

Two distinct classifications of panel- 
ing are provided, “Character Marked” 
and “Conventional.” The former cov- 
ers material in which the surface dis- 
says variouS character markings 
inherent in the tree, thus reflecting the 
natural beauty of the wood, whereas 
the latter classification is intended for 
the more formal effects and designs. 

General requirements of the stand- 
ard cover Such phases as workmanship, 
bundling, seasoning, and care, whereas 
the detail requirements set forth the 
types of characteristics permissible in 
each of the two classifications and es- 
tablish patterns and controlling dimen- 
sional measurements. 

Provisions are made for inspection 
and measurement, and a certification 
plan is included so that the manufac- 
turer may guarantee to the purchaser 
that his product conforms to or ex- 
ceeds the requirements of the commer- 
cial standard. 

The booklet includes a brief history 
of the project, the membership of the 
standing committee composed of manu- 
facturer, distributor, and user repre- 
sentatives whose chief function will be 
to consider revisions of the standard 
to keep it abreast of progress in the 
industry, and a list of organizations 
and individuals that have indicated 
their acceptance of the standard. 

Copies of Commercial Standard 
CS74-39 are obtainable from the Super- 
intendent of Documents, Government 
Printing Office, Washington, D. C., at 5 
cents each. 


CALIBRATION OF LARGE TEST- 
ING MACHINE 


Recently the Bureau was requested 
by the Baldwin-Southwark Corporation 
to cooperate in the calibration of a 
large hydraulic testing machine having 
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a capacity of 1 million pounds in ten- 
sion and 38 million pounds in com- 
pression. Because this machine in the 
research laboratories of the Aluminum 
Company of America will be used not 
only for determining the strength and 
other properties of large specimens and 
metal structures, but for investigating 
the rolling and extruding of metals, the 
movable head may be operated at very 
unusual speeds of 3 ft per min under a 
load of 3 million pounds and 12 ft per 
min under no load. 

The calibration of a testing machine 
under loads greater than 1 million 
pounds is very unusual, therefore this 
Bureau was glad to cooperate in this 
calibration and provided additional 
proving rings which made it possible 
to calibrate this machine up_ to 
1,800,000 pounds. 

All of the proving rings had been 
calibrated under dead weights and cer- 
tified by this Bureau. This activity of 
the Bureau makes it practicable for the 
manufacturers of large testing ma- 
chines to calibrate their machines for 
the entire range of loads up to a million 
pounds or more and greatly increases 
the confidence of the user in the 
accuracy of the readings. 

For loads greater than i million 
pounds, eight proving rings were used. 
The errors in the load readings were 
much less than the guaranteed accuracy, 
three-quarters of 1 percent. 

An Amsler box having a capacity of 
2 million pounds will be used to eali- 
brate this machine periodically after it 
is installed in the research laboratory. 
For loads greater than 300,000 pounds 
it is more convenient to use an Amsler 
box than to use proving rings. There- 
fore the testing machine was also cali- 
brated using the box. Comparison of 
the results with proving rings and the 
box showed that the errors were prac- 
tically the same; therefore, it was con- 
cluded that the Amsler box was satis- 
factory for the periodic calibrations. 
The members of the Bureau staff ob- 
tained much valuable information on 
the calibration of large testing ma- 
chines. 


PERFORMANCE OF A CONCRETE- 
BLOCK CAVITY-WALL CON- 
STRUCTION 


As part of the program on the struc- 
tural properties of low-cost-house con- 
structions, 12 specimens submitted by 
the National Concrete Masonry Associa- 
tion were recently tested at the Bureau. 
These specimens represented a_ con- 
erete-block cavity-wall construction 
sponsored by the Association, the con- 
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crete blocks having been manufactured 
by Mahlstedt Materials, Inc, 

As described in Building Materials 
and Structures Report BMS21, the speci- 
mens were subjected to compressive, 
transverse, concentrated, impact, and 
racking loads, simulating those actually 
applied to the walls of a house. For 
each of these types of loadings three like 
specimens were tested, the concentrated- 
load tests being made on undamaged 
portions of the specimens used for the 
transverse tests. The deformation un- 
der load and the set after the load was 
removed were measured for uniform in- 
crements of load, except for concen- 
trated loads, for which the set only was 
determined. The results are presented 
graphically and in a table. 

Copies of BMS21 are obtainable from 
the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at 10 cents each. 


STRUCTURAL PROPERTIES OF 
“DUN-TI-STONE,” WALL CON- 
STRUCTION 


Building Materials and Structures 
Report BMS822, which is now on sale by 
the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
D. C., at 10 cents a copy, deals with the 
structural properties of ‘“Dun-Ti-Stone” 
wall construction. The results, which 
are presented graphically and in a 
table, are based on tests of 18 speci- 
mens submitted by the W. H. Dunn 
Manufacturing Co. They represented 
concrete-unit cavity-wall constructions 
built with units manufactured under 
franchise by the Silver Hill Brick Cor- 
poration. 

The specimens were subjected to 
compressive, transverse, concentrated, 
impact, and racking loads. ‘The trans- 
verse, concentrated, and impact loads 
were applied to both faces of the speci- 
mens. These loads simulate the actual 
loads applied to the walls of a house. 

For each of the loads three like spec- 
imens were tested. The deformation 
under load and the set after the load 
was removed were measured for uni- 
form increments of load, except for 
concentrated loads, for which the set 
only was determined. 


SOIL-CORROSION STUDIES, 1937. 
CORROSION-RESISTANT MATE- 
RIALS AND SPECIAL TESTS 


A report based on the examination of 
approximately 1,600 specimens of fer- 
rous and nonferrous materials used for 
underground pipes and protective coat- 
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ings, by Kirk H. Logan, is contained 
in the October Journal of Research 
(RP1250). 

The specimens were removed in 19387 
after exposures of from 5 to 9 years. 

The data did not show any marked 
differences in the corrodibility of fer- 
rous materials made by different proc- 
esses. However, the nature of the 
data was unfavorable to the detection 
of small differences in materials. 

The addition of small amounts of 
chromium, copper, nickel, and some 
other elements to iron or steel appeared 
to have no marked effect on the resist- 
ance of the alloys to soil corrosion. 

Ferrous alloys containing large 
amounts of chromium had definitely 
lower rates of loss of weight than the 
other ferrous materials tested. They 
also had fewer pits per unit area, but 
the alloys containing chromium alone 
may pit deeply. 

The addition of nickel to chromium- 
iron alloys appeared to improve the al- 
loy with respect to loss of weight and 
depth of pits in soils. Tests of alloy 
sheets suggest that an alloy containing 
23 percent of chromium, 138 percent of 
nickel, and 1.8 percent of manganese 
may be less resistant to soil corrosion 
than an alloy containing somewhat 
smaller percentages of these elements. 

Two ferrous alloys which contained 
both copper and nickel in considerable 
amounts resisted soil corrosion better 
than the other ferrous materials, with 
the exception of those containing large 
percentages of chromium. It is diffi- 
cult to determine from the available 
data whether the results should be at- 
tributed to one or both of the alloying 
elements. 

Copper and its alloys corroded at 
much slower rates than the commonly 
used ferrous materials at most of the 
test sites. The pits on many of the 
specimens were too shallow to be meas- 
ured accurately by the methods used. 
In several soils dezincification affected 
the specimens containing large percent- 
ages of zinc. 


X-RAY STUDIES OF COMPOUNDS 
IN THE SYSTEM PbO-Si0, 


Various workers on the system 
PbO.SiO. have reported different com- 
pounds than were found by Geller, 
Creamer, and Bunting in their study 
in the Bureau’s Journal of Research 
13, 237 (1934) RP705. In this work 
Geller et al. concluded that three bi- 
nary compounds existed: PbO.SiO:, 
2PbO.S8iO., and 4Pb0.SiO., the last- 
named possibly having three polymor- 
phic forms, 
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In work reported by Howard F. Me- 
Murdie and Elmer N. Bunting in the 
Journal of Research for October 
(RP1251), X-ray powder diffraction 
patterns were made on the compounds, 
as reported by Geller et al., as well as 
on alpha and beta PbO. From these 
patterns it was concluded that these 
hree compounds do exist and the 4:1 
does have at least two polymorphic 
forms. It was also shown that the 
natural mineral alamosite is identical 
with prepared PbO.SiO:. 


RADIUM-EXPOSURE METER DE- 
SIGNED AS PROTECTIVE DE- 
VICK 


In hospitals and other institutions 
where large quantities of radium are 
handled it is important to protect the 
technicians from exposure to the radia- 
tion of the radium. 

There are two general types of over- 
exposure to be guarded against. One 
is local, which occurs when a radium 
preparation is brought very close to 
some part of the body for a brief inter- 
val. The result of this type of over- 
exposure is a “burn” which is very 
difficult to heal. It rarely occurs un- 
knowingly, since it can be experienced 
only when actually handling the ra- 
dium. It can be prevented, therefore, 
by proper regulations and equipment to 
make it unnecessary to bring any part 
of the body near the radium. 

The second type is a general exposure 
of the whole body to relatively weak 
radiation such as occurs to persons in 
a room having a vault containing 
radium when an insufficient thickness of 
lead is used to line the vault. This 
type of exposure is more insidious than 
the first type, since it may affect per- 
sons not actually handling the radium. 

Where large amounts of radium are 
being handled constantly, exposures 
change and, therefore, in the absence of 
any warning device, unsafe conditions 
may arise without the knowledge of 
those affected. 

The device described in this paper, 
designed by L. F’. Curtiss, is an appara- 
tus incorporating a Geiger-Miller coun- 
ter, which shows the actual exposure at 
any moment in terms of roentgens per 
day. 

In addition, when this exposure ap- 
proaches the amount regarded as the 
safe limit, it sounds a warning to notify 
technicians of the danger. With a suf- 
ficient number of these units installed 
in a hospital, it would be difficult for 
any technician to suffer a general over- 
exposure without his knowledge. 
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A description of this device is pub- 
lished in the Journal of Research for 
October (RP1246). 


CONTINUOUS BROADCAST OF 
STANDARD OF MUSICAL PITCH 
INAUGURATED 


The Bureau has just inaugurated the 
continuous broadcasting, throughout 
day and night, over its radio station 
WWY, Beltsville, Md., of the standard 
for musical pitch, 440 cycles per second, 
for A above middle ©. This is broad- 
east continuously as a modulation 
frequency on a radio carrier frequency 
of 5 megacycles per second, except dur- 
ing the short periods of other Bureau 
broadcasts on the same radio carrier 
frequency. 

The station call letters (WWV) are 
given every 10 minutes on the even 10 
minutes both by voice and by tele- 
graphic keying, so that persons using 
the service may be sure they are listen- 
ing to the right station. The radiated 
power is 1 kw, with 100-percent modu- 
lation. The accuracy of the 440-cycle 
standard pitch (and also of the 
5,000-ke carrier frequency) as trans- 
mitted, is better than 1 part in 
10,000,000, which is very far beyond 
any musical requirements. 

A description of the broadcasts of 
standard frequencies and other services 
made available by the Bureau is con- 
tained in Letter Circular LC565, a copy 
of which can be obtained upon appli- 
cation to the Radio Section, National 
Bureau of Standards, Washington, 
D. C. These services include (1) 
standard radio frequencies; (2) stand- 
ard time intervals in the form of pulses 
accurately spaced 1 second apart; (3) 
standard audio frequency of 1,000 
cycles per second; (4) standard 
musical pitch, 440 cycles per second; 
and (5) bulletins of information on 
the ionosphere and radio-transmission 
conditions. 


OPTIMUM VOLTAGE FOR ATR- 
PLANE ELECTRIC SYSTEMS 


Harlier types of airplanes carried lit- 
tle electric equipment, and the use of 
12 volts as standard was satisfactory. 
With the increase in size and better 
performance in all classes of airplanes 
there was a considerable increase in 
weight of the electric equipment; and 
the determination of the optimum volt- 
age, which is the voltage for which the 
weight of electric equipment is a mini- 
mum, became more important. Calcu- 
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lations were made to determine the 
optimum voltage. These calculations 
were long and tedious, since they re- 
quired a calculation of the weight of 
the system for several voltages. The 
curve of weight versus voltage based 
on these calculations indicated that 
there was a voltage for which the 
weight was a minimum and that there 
was a considerable range of voltage 
over which the weight was very little 
more than a minimum. This range is 
referred to as the minimum region. 

In making these calculations certain 
assumptions had to be made as to the 
manner in which the weight of the com- 
ponent parts of the system changed 
with voltage. In RP1247 in the Octo- 
ber Journal of Research, Vernon H. 
Grant and Melville F. Peters report 
that by making slight modifications in 
these assumptions it was found they 
could be expressed in mathematical 
form. The analysis that follows shows 
how the equations used to express 
these assumptions lead to equations 
giving the optimum voltage and the 
minimum region in terms of certain 
constants associated with the weight 
of the electric equipment. 

The values for weight versus volt- 
age computed from the equations indi- 
cate that the change in weight with 
voltage is great for low voltages, 
reaches a minimum value, and then 
increases slowly. This small increase 
in weight with voltages greater than 
the minimum voltage permits a large 
class of airplanes to use 24 volts in- 
stead of the optimum voltage with only 
a small weight penalty. 


REFLUX REGULATOR AND HEAD 
FOR LABORATORY RECTIFYING 
COLUMNS 


A reflux regulator and head for lab- 
oratory rectifying columns has been 
designed to meet the special require- 
ments arising in connection with the 
distillation work of the American Pe- 
troleum Institute Research Project 6 
at the National Bureau of Standards. 
In Research Paper RP1249, which ap- 
pears in the October number of the 
Journal of Research, Frederick D. Ros- 
sini and Augustus R. Glasgow, Jr., give 
a complete description of this reflux 
regulator and head, which (a) has a 
nonlubricated glass valve; (b) utilizes 
a minimum of height above the column 
proper, permitting the use of as long 
a rectifying section as possible; (c) 
provides for a substantially constant 
rate of removal of distillate from the 
column for a given setting of the valve 
(when the material being distilled is in 
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one phase and is not too inhomogeneous 
with respect to density and viscosity) ; 
(d) provides for a rate of removal of 
distillate that is controllable within 
fairly small steps from 0 to 100 per- 
cent of the material returning to the 
column from the condenser; (e) has, 
for distillation at pressures below or 
above the prevailing atmospheric pres- 
sure, a closed boundary between the dis- 
tillation pressure and the atmospheric 
pressure that is made by a flexible par- 
tition rather than by a packing gland; 
(f) provides for convenient estimation 
of the rate of removal of distillate; (g) 
provides for convenient estimation of 
the “throughput” of the column; and 
(h) provides a suitable space for a 
small thermometric device (thermoele- 
ment or resistance thermometer). 


PURE IRON 


The story of the purity achieved in 
iron at various stages in its long his- 
tory, from prehistoric to modern times, 
is reviewed by J. G. Thompson, of the 
Bureau’s Metallurgy Division, in an 
article which will be pubiished in Min- 
ing and Metallurgy. 

‘Ancient irons were wrought irons 
which contained 3 percent or more of 
impurities, chiefly slag. Modern open- 
hearth iron contains about 0.2 percent 
of impurities. Hlectrolytic irons gen- 
erally contain 0.1 percent or more of 
impurities but, according to a recent 
announcement, this figure can be mate- 
rially reduced. Purified carbonyl iron 
that contains less than 9.05 percent of 
impurities has been reported. Irons 
that contain 0.01 percent of total im- 
purities have been produced by chem- 
ical methods in the laboratory. 

As described on page 70 of Technical 
News Bulletin 267, the best irons that 
have been produced to date are 99.99 
percent pure, by difference. 


SEPARATION AND COLORIMET- 
RIC DETERMINATION OF RHE- 
NIUM AND MOLYBDENUM 


As little as 0.001 mg of rhenium can 
be detected in a solution containing 19 
mg of molybdenum, and 0.01 mg of 
molybdenum can be detected in the 
presence of 10 mg of rhenium, as ex- 
plained in the Journal of Research for 
October (RP1248). Few elements in- 
terfere in the determination of 
rhenium, and practically all of these 
can be eliminated by a simple distilla- 
tion. 

In examining minerals or residues 
suspected of containing rhenium, a 
very sensitive test for rhenium is re- 
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quired because this element usually 
occurs in very small percentages. The 
yellow color produced by adding potas- 
sium thiocyanate and stannous chloride 
to 'a hydrochlorie acid soiution of the 
material to be analyzed has been used 
as a means of determining rhenium, 
but molybdenum, which is often asso- 
ciated with it, yields a similar color. 
The method, as customarily applied, 
is therefore untrustworthy unless 
molybdenum has been shown to be 
absent. 

A method for the separation and 
colorimetric determination of rhenium 
and molybdenum, depending on differ- 
ential reduction with mercury, has re- 
cently been developed by James I. 
Hoffman and G. E. F. Lundell at the 
National Bureau of Standards. If a 
dilute hydrochloric acid solution con- 
taining perrhenate and molybdate is 
shaken with mercury, potassium thio- 
cyanate, and ethyl ether, only the 
molybdenum is reduced to the form 
which produces an ether-soluble col- 
ored compound with thiocyanate. The 
color of the ether extract serves for 
the determination of molybdenum. 
The addition of stannous chloride to 
the acid solution remaining after the 
molybdenum has been extracted pro- 
duces a yellow to yellowish-red ether- 
soluble compound which serves for the 
determination of rhenium. 


EFFECT OR ORGANIC MATTER ON 
BASH EXCHANGE CAPACITIES 
OF AMERICAN AND ENGLISH 
BALL CLAYS 


A study of various properties of some 
American and English ball clays is 
being made by W. W. Meyer, of the 
Bureau. Among the properties already 
determined are the base exchange ca- 
pacities at pH 7 of leached and electro- 
dialyzed samples of the clays and of 
Similar samples which were treated 
previously to remove the active organic 
matter. The pretreatment consisted in 
digesting 10 grams of clay with 80 
milliliters of a 15-percent solution of 
H:O. on a steam bath for 1 hour and 
then evaporating to dryness at 120° C. 

The ultimate pH values of the un- 
treated ball clays varied from 2.40 to 
2.81, whereas the cation exchange ca- 
pacities at pH 7 varied from 9.2 to 22.4 
milliequivalents per 100 grams of clay. 
There was no direct correlation be- 
tween ultimate pH value and base ex- 
change capacity, but those clays hav- 
ing low ultimate pH values tended to 
have high exchange capacities and vice 
versa. 
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The active organic matter content of 
the clays varied from 0.0 to 4.7 per- 
cent, and its removal raised the ulti- 
mate pH value and lowered the ex- 
change capacity of the clay. No cor- 
relation was possible between the mag- 
nitude of the above effects and the 
amount of organic matter removed by 
the H.O. treatment. The data show- 
ing this lack of correlation indicated 
that the cation exchange capacity of 
the removed organic matter varied from 
about 100 to about 500 milliequiva- 
lents per 100 grams. Organic matter 
present in the ball clays accounted for 
from 0 to about 39 percent of the ex- 
change capacity of the clay. 

It is hoped that information gathered 
in this work will aid in beneficial treat- 
ment of ball clays and possibly in 
synthesis of ball clay from more uni- 
formly pure materials. 


SIMPLIFICATION OF SIZES OF 
GRINDING WHEELS 


The fourth revision of Simplified 
Practice Recommendation R45, “Grind- 
ing Wheels”, has just been made avail- 
able in printed form. The revision be- 
came effective June 1, 1939, and is 
identified as R45-39. 

This recommendation lists the sizes 
and gives illustrations of the nine 
standard types of grinding wheels, the 
items included being representative of 
practically all grinding wheels used 
on standard makes of grinding ma- 
chines. It is designed to simplify the 
stocking of wheels and to enable users 
to accurately order stock items. 

Through the establishment of this 
recommendation originally in 1926, the 
excessive variety of sizes and shapes 
of wheels then being manufactured was 
materially reduced; and more unnec- 
essary varieties were eliminated as a 
result of the revisions of the schedule 
in 1927, 1928, and 1932. The current 
revision brings the recommendation 
into line with present-day requirements 
through the elimination of some items 
which have fallen into disuse and the 
addition of others for which the de- 
mand has become active in recent years. 

Copies of this recommendation may 
be obtained from the Superintendent of 
Documents, Government Printing Of- 
fice, Washington, D. C., at 10 cents 
each. 


EXPERIMENTAL MANUFACTURE 
OF OFFSET PAPER 
As a further phase of its cooperative 


work with the Lithographic Technical 
Foundation on problems related to 
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lithographic printing, the Bureau has 
undertaken experimental paper-making 
studies to find if further improvement 
can be effected in the performance of 
paper in multicolor offset printing. 
Hygroscopicity; curling, wavy, or 
tight edges; grain; expansivity; and 
permeability to ink and water are some 
properties of paper of importance in 
multicolor printing which are known 
to be influenced by the way the fiber is 
treated in the beating process. In this 
process the fibers are cut, frayed, and 
hydrated. The beating action will be 
varied and the relationship between the 
manner of beating and sheet properties 
will be determined by laboratory and 
printing tests of the finished papers. 
All fibrous materials commonly used for 
this kind of paper are to be Studied. 
These comprise wood pulp made by the 
various pulping processes from wood 
from the different pulpwood regions of 
the country, waste paper, and rags. 
Work on this project extending over 
the past several years has resulted in 
considerable advancement in the con- 
trol of moisture condition of the print- 
ing papers for securing improved reg- 
ister of the successive color prints and 
minimizing distortion of the paper. 


NEW AND REVISED PUBLICA- 
TIONS ISSUED DURING SEP- 
TEMBER 1939 


Journal of Research ” 


Journal of Research of the National 
Bureau of Standards, volume 23, num- 
ber 38, September 1939 (RP1237 to 
RP1244, inclusive). Price 30 cents. 
Annual subscription, 12 issues, $3.50. 


Research Papers 2 


[Reprint from July 1939 Journal of 
Research ] 


RP1220. A sensitive pyramidal-dia- 
mond tool for indentation measure- 
ments. Frederick Knoop, Chauncey 
G. Peters, and Walter B. Emerson. 
Price 10 cents. 


Building Materials and Structures 2 


[Persons who wish to be notified of new 
publications in the “Building Materials and 
Structures” series as soon as they are avail- 
able should write to the Superintendent of 
Documents, Government Printing Office, 
Washington, D. C., asking that their names be 
placed on the special mailing list maintained 
by him for this purpose. ] 


During the past month the following 


publications in this series have been 
issued : 
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BMS21. Structural properties of a 
concrete-block cavity-wall construc- 
tion sponsored by the National Con- 
crete Masonry Association. Herbert 
L. Whittemore, Ambrose H. Stang, 
and Douglas I. Parsons. Price 10 
cents. 

BMS822. Structural properties of ‘“Dun- 
Ti-Stone” wall construction sponsored 
by the W. E. Dunn Manufacturing 
Co. Herbert L. Whittemore, Ambrose 
H. Stang, and Douglas EK. Parsons. 
Price 10 cents. 


Circulars 2 


C424. Washing, cleaning, and polishing 
materials. F. W. Smither. (Super- 
sedes C383.) Price 15 cents. 


Simplified Practice Recommendations? 


R45-39. Grinding wheels. (Super- 
sedes R45-32.) Price 10 cents. 


Commercial Standards 2 


CS59-39. Woven dress fabrics—Test- 
ing and_ reporting. (Supersedes 
CS59-36.) Price 5 cents. 

.CS74-39. Solid hardwood paneling. 
Price 5 cents. 


Technical News Bulletin 2 


Technical News Bulletin 269, September 
1939. Price, 5 cents. Annual sub- 
scription, 50 cents. 
2Send orders for publications under this 

heading only to the Superintendent of Docu- 

ments, Government Printing Office, Washing- 
ton, D. C. Subscription to Technical News 

Bulletin, 50 cents per year; Journal of Re- 

search, $3.50 per year (United States and its 

possessions, and Canada, Colombia, Cuba, 

Dominican Republic, Ecuador, Guatemala, 

Honduras, Mexico, Newfoundland (including 

Labrador), Panama, and Venezuela) ; other 

countries, 70 cents and $4.50, respectively. 


MIMEOGRAPHED MATERIAL 


Letter Circulars 


[Letter Circulars are prepared to answer 
specific inquiries addressed to the National 
Bureau of Standards and are sent only on 
request to persons having definite need for 
the information. The Bureau cannot under- 
take to supply lists or complete sets of Letter 
Circulars or send copies automatically as 
issued. ] 


LC562. Weights and measures: Na- 
tional Bureau of Standards publica- 
tions of general interest. (Super- 
sedes LC492. ) 

LC565. Standard frequencies and other 
services broadcast by National Bu- 
reau of Standards. 


109 


LC567. Methods of using standard fre- 
quencies broadcast by radio. (Super- 
sedes LC498. ) 

LC568. List of Commercial Standards. 
(Supersedes LC557. ) 


RECENT BUREAU ARTICLES AP- 
PEARING IN OUTSIDE PUBLICA- 
TIONS * 


The national standards of measurement. 
Lyman J. Briggs. Reviews of Mod- 
ern Physics (Amer. Inst. of Physics, 
175 Fifth Ave., New York, N. Y.) 11, 
No. 2, 111 (April 1939). 

The basic values of the Clerget divisor 
and the correction coefficients. Rich- 
ard F. Jackson and Kmma J. Mc- 
Donald. J. Assn. Official Agricul- 
tural Chemists (Box 540, Benjamin 
Franklin Station, Washington, D. C.) 
22, 580 (August 1939). 

Specification of color tolerances at the 
National Bureau of Standards. Deane 
B. Judd. Amer. J. Phychology (Wor- 
cester, Mass.) 52, 418 (July 1939). 

The physics of color tolerance. Deane 
B. Judd. Amer. Dyestuff Reporter 
(90 William St., New York, N. Y.) 28 
441 (Aug. 1939). 

Physical aspects of ultraviolet radia- 
tion in vitamin D therapy. W. W. 
Coblentz. <A chapter from “The Vita- 
mins—A Symposium” (Amer. Medical 
Assn., 585 North Dearborn St., Chi- 
cago, ll.) p. 541-554 (1939). 

The unit of dosage and standard of 
ultraviolet radiation in therapy. 
W. W. Coblentz. Fundamenta Radio- 
logica (Walter de Gruyter & Co., Ber- 
lin, Germany) 5 85 (1939). 

The correlation between ionization in 
the ionosphere and sun-spot numbers. 
Fred L. Mohler. Science (Science 
Press, Grand Central Terminal, New 
York, N. *Y.) 90, 187 (August 1939). 

Aireraft rate-of-climb indicators. Dan- 
iel P. Johnson. Natl. Advisory Com- 
mittee for Aeronautics’ Report No. 
666 (Obtainable for 10 cents from 
Superintendent of Documents, Gov- 
ernment Printing Office, Washington, 
Dag. y. 

Compressive tests of a monocoque box. 
Walter Ramberg, A. H. McPherson, 
and Sam Levy. Natl. Advisory Com- 
mittee for Aeronautics’ Technical 
Note 721 (National Advisory Commit- 
tee for Aeronautics, Washington, 
D. C.), (August 1939). 

The classification and chemical genetics 
of organic plastics. G. M. Kline. 
Modern plastics (122 East 42d S8t., 
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New York, N. Y.) 16, No. 10, 46 (June 
1989) ; 16, No. 11, 52 (July 19389) ; 16, 
No. 12, 48 (August 1939). 


Effect of service stresses on impact re- 


sistance, X-ray diffraction patterns 
and microstructure of 25-S aluminum 
alloy. J. A. Kies and G. W. Quick. 
National Advisory Committee for 
Aeronautics’ Report No. 659 (Obtain- 
able for 10 cents from the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C.). 


A study of silver plating for industrial 


applications. A J. Dornblatt, C. S. 


from the Government, 
stated. 
the publishers. 
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Lowe, and A. C. Simon. Reprint 
from the Convention Proceedings, 
Amer. Electroplaters’ Soc. (93 Oak 
Grove Ave., Springfield, Mass. p. 214 
(June 1939) ; Monthly Review (Amer. 
Hlectroplaters’ Soc.) 26, No. 8, 593 
(August 1939). 


Standardization of can sizes. W. H. 
Braithwaite. The Crown (Crown 
Cork & Seal Co., Ine., Baltimore, 


Md.), 28, 22 (September 1939). 


3 These publications are not obtainable 
unless otherwise 
Requests should be sent direct to 


U.S. GOVERNMENT PRINTING OFFICE: 1939 


